The X-ray structures of 12 primary selenoamides are reported. Metric parameters are provided, together with an illustration of the range of hydrogen bonding motifs.
Introduction
Selenium is an essential element for life; e.g, selenocysteine is recognised as the 21st amino acid and the importance of selenium containing enzymes in redox processes has is now recognized [1] [2] [3] . Many organoselenium compounds have been studied as biological models that simulate catalytic functions demonstrated by natural enzymes [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . For example, ebselen (I, Figure 1 ) acts as a glutathione peroxidase (GP x ) mimic and as a scavenger of peroxinitrite and the activity of the sulfur analogue of ebselen was 15-fold lower than that of ebselen [5, 6] . Selenazofurin (II) has been reported to be a potent inhibitor of phlebovirus infections [10] . Selenophenfurin (III) exhibits antiproliferative and inosine 5 ' -monophosphate dehydrogenase (IMPDH)-inhibition activity. Leukotrienes such as leukotriene B 4 (LTB 4 ) are important mediators of asthma, allergy, arthritis, psoriasis, and inflammatory bowel disease [11, 12] . Galet et al. showed that benzoselenazolinones of type IV and the corresponding diselenides V dramatically decrease the formation of LTB 4 [13] . Phenylselenosubstituted pyrimidines of type VI exhibit significant inhibitory properties on Urd Pase and TMS. Se-
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methyl selenocysteine (VII) was found to be an antitumor agent, and it has been shown that β-elimination reaction is important for this activity [14] . We have a long term interest in selenium chemistry [15] [16] [17] [18] [19] [20] . Woollins reagent (WR, 2,4-bis(phenyl)-1,3-diselenadiphosphetane-2,4-diselenide, [PhP(Se)(µ-Se)] 2 ), which is isostructural with the thionation agent [(p-MeOC 6 H 4 )P(S)(µ-S)] 2 (Lawesson's reagent), and may be obtained readily from PhPCl 2 , Na 2 Se and Se [21] , is an excellent selenation reagent for converting a range of unsaturated organic substrates into unusual phosphorus containing heterocycles [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] . We have recently reported the use of WR for organic transformations and for the facile synthesis of primary arylselenoamides from WR and ArCN [32] . Although the X-ray crystal structures of some tertiary and secondary selenoamides have been documented [33] [34] [35] [36] [37] [38] [39] , surprisingly, no structural information has been published on primary arylselenoamides ArC(Se)NH 2 . We here provide a comparative study of a range of these systems.
Results and Discussion
Selected metric parameters for compounds A -L are given in Table 1 . The C=Se bond lengths range from 1.822(5) to 1.856(4) Å whilst the C-N bond lengths are in the range 1.270(7) to 1.324 (8) Å. This compares with literature values from the Cambridge Database for amide C-Se distances of 1.787-1.885 and C-N of 1.29-1.34 Å. The amide functionality is not particularly coplanar with the aryl backbone, with the selenium atom lying up to 1.406 Å from the aryl ring mean plane with the C(7)-N(7)-Se(7) plane being up to 87 o from the aryl mean plane in this case. This maximum deviation from coplanarity may be a function of the presence of two ortho chlorine substituents in compound L causing repulsion. However, it is interesting to note that in compound F the two independent molecules have quite different degrees of coplanarity for the selenoamide functional group and the aryl ring suggesting that there is little electronic reason for coplanarity. 
Although hydrogen bonding is well understood for N-H···O and N-H···S systems, there is less data available for N-H···Se systems. We have previously noted that Ph 2 P(Se)NHP(Se)Ph 2 forms dimers via N-H···Se hydrogen bonds (Se···N 3.19, Se···H 2.52 Å) [40] and it is interesting to note the range of (d) (c) motifs that we have observed in compounds A -L (Figure 2 ). We have broadly classified the pattern of hydrogen bonding in compounds A -L and give selected parameters in Table 2 and provide illustrative examples in Figure 1 . It is clear that N-H···Se hydrogen bonding is an important feature of the solid state packing of these molecules and may be a significant influence in biological systems. 
Experimental
Primary arylselenoamides A -L ( Figure 3) were prepared as described previously [32] . Their X-ray crystal data (Table 3 ) were collected at 93 K by using a Rigaku MM007 High brilliance RA generator/confocal optics and Mercury CCD system. Intensities were corrected for Lorentzpolarisation and for absorption. The structures were solved by direct methods. Hydrogen atoms bound to carbon were idealised. Structural refinements were obtained with full-matrix least-squares based on 
